The NAS committee (1988) provided their definitions of an agriculturally literate person to illustrate what the construct of agricultural literacy means. Two definitions of agricultural literacy were furnished: the first was found in the preface and consumed thirteen lines; a shorter version was found in Chapter 1. Before the NAS report, one other definition of agricultural literacy had been presented (Douglass, 1984) .
Although the NAS committee has furnished its definitions of agricultural literacy, the substantive nature of the term has not yet been established. Stewart (1989) recommended that the profession devise an operational definition of agricultural literacy. Russell, Miller, and McCracken (1990) echoed Stewart's contention when they asked "How much of what information is needed to achieve agricultural literacy?"
The NAS Committee (1988) recommended that 1) the subject matter of instruction in and about agriculture be broadened and 2) beginning in kindergarten and continuing through twelfth grade, all students receive some systematic instruction about agriculture. It also suggested that colleges of agriculture, particularly in land-grant universities, become more involved in curriculum reform and the development of instructional materials and media. To facilitate systematic instruction, curriculum reform, and the development of instructional materials and media, the definition, subject areas, and concepts constituting an agricultural literacy curriculum need to be determined. Providing a consensus definition and identifying the concepts constituting agricultural literacy can expedite the development of effective educational strategies.
The lack of education about agriculture and the implications of such a lack were noted years before the NAS study was released. Mayer and Mayer (1974, p. 84) stated that "The failure of our secondary schools and liberal arts colleges to teach even rudimentary courses on agriculture means that an enormous majority, even among well-educated Americans, are totally ignorant of an area of knowledge basic to their daily style of life; to their family economics, and indeed to their survival." Little (1987) stressed the importance of making agricultural courses mandatory for students at the high school and college levels. He believed agriculture, like physics, zoology, and geology, was worthy of scientific study for its own sake.
Only one research effort has been conducted to assess students' knowledge of agriculture. Horn and Vining's 1986 finding that less than 30 percent of a sample of 2,000 Kansas students could give correct answers to basic agricultural questions indicates the magnitude and seriousness of the task before us.
The purpose of this investigation was to develop a document that could provide educators with the agricultural concepts that every U.S. citizen should know. The study was concerned with three primary objectives:
1.
To refine a group definition of agricultural literacy. 2.
To identify those subject areas falling within the framework of agricultural literacy. 3.
To identify those agricultural concepts that every U.S. citizen should know.
The investigation entailed the solicitation of opinion regarding the study's objectives from nominated panelists. The Delphi technique was selected as the main method of inquiry. A questionnaire was subsequently developed from the initial use of this technique. According to Helmer, variants of the Delphi can be applied to all phases of educational planning, including curriculum reform (1966, p. 6) . Regarding the use of the Delphi in determining curriculum content, Finch and Crunkilton noted that "Obviously, this technique would be of much value when persons desire to reach consensus regarding the content of a particular curriculum" (1979, p. 132) .
Selection of Delphi Panelists
After the literature and related research had been reviewed, a letter requesting a minimum of three nominees to the Delphi panel was sent to faculty members of agricultural education departments at land-grant universities. The letter asked that nominees possess an interest in agricultural literacy, have the time to devote to the study as estimated by the nominator, and not be faculty members of any agricultural education department. The total number of individuals nominated by48 agricultural education faculty members was 147. Table 1 represents the participation of panelists by state. Of the 147 nominated, 100 initially agreed to participate in the study. The demographic data collected from 67 panelists indicated that 30% of the panelists represented agricultural industry, 34% represented elementary and secondary education, 36% represented higher education. The panel consisted of 59 males (88%), 7 females (10%) and one nonrespondent. From the initial 100 panelists, two asked to be removed from the panel because of other commitments.
Instrument Development: Two questionnaires were developed and employed. The design of the first auestionnaire was based on the recommendation bv Stewart (1989) that an onerational definition of agricultural literacy is needed before undertaking agricultural literacy initiatives.
The first questionnaire asked panelists to submit their definition of agricultural literacy. Quantitative content analysis was conducted on 78 definitions to form a definition upon which consensus was arrived. Besides providing a behavioral definition of agricultural literacy, the consensus definition identified 11 broad agricultural subject areas constituting the framework of agricultural literacy.
The design of the second questionnaire was based on the 11 agricultural subject areas identified in the consensus definition. These subject areas accompanied the second questionnaire sent to the panelists. Although the subject areas are a result of questionnaire one, they are reported here since they were the subject of the second questionnaire. These areas were 1) agriculture's important relationship with the environment, 2) processing of agricultural products, 3) public agricultural policies, 4) agriculture's important relationship with natural resources, S) production of animal products, 6) societal significance of agriculture, 7) production of plant products, 8) economic impact of agriculture, 9) marketing of agricultural products, 10) distribution of agricultural products, and 11) global significance of agriculture. The questionnaire asked panelists to react to the subject areas by submitting one concept for each of the eleven agricultural knowledge areas identified. The 590 concepts submitted were compiled under their broad subject area, and duplicate concepts were eliminated. The concepts generated were refined by the researcher by combining related concepts. The great number of concepts made refinement of concepts and consensus by the panelists difficult. Because the researchers felt that the great number of concepts would inhibit participation in subsequent rounds, further questionnaire development ceased. Concepts under each area were reviewed and placed in subcategories.
Collection of Data: The hvo questionnaires described in this study were used to develop a consensus definition of agricultural literacy, identify the subject areas making up the framework of agricultural literacy, and solicit agricultural literacy concepts from participating panelists. Questionnaires were printed and mailed with an appropriate cover letter to each panelist. Each individual receiving the questionnaire was sent a follow-up letter if a response had not been received a week after the stated deadline. As noted in Table 1 , 78 (78%) participants responded to the first questionnaire and 58 (58%) participants responded to the second questionnaire.
Data Treatment: Because of the nature of the chosen research procedures, the treatment of data involved the use of quantitative content analysis. According to Lindkvist (1981) , content analysis is principally a technique for quantitative analysis of extensive texts within the framework of a communication model. In this particular study, quantitative content analysis concerned frequencies and percentages. 
The statistical analysis of questionnaire #1 involved the calculation and reporting of frequencies of recurring text found in the 78 definitions submitted. Behavioral area and subject-area text found in greater than 25 percent of all submitted definitions was included in the consensus definition. The 2.5% level was set by the researchers.
A statistical analysis of questionnaire #2 was not conducted. Concepts submitted in each of the 11 categories were subdivided and duplicates deleted to refine the concepts.
Consensus Definition f Agricultural Literacy: Data in Table 2 reveal the frequencies and percentages of recurring text found in 78 definitions submitted by panelists. Quantitative content analysis was performed to calculate frequencies and percentages of each recurring text. From Table  2 , a group definition of agricultural literacy was developed.
Two behavioral terms and 11 broad agricultural subject areas were observed in over 25% of the 78 definitions submitted. These 13 terms were used to form the consensus definition of agricultural literacy. The 11 broad agricultural areas identified were incorporated into the second questionnaire which asked panelists to identify a concept for each of the 11 broad agricultural areas that every citizen should know. The definition was returned to panelists for their comments. Because none of the panelists made any comments regarding the definition, consensus was reached. The panelist definition of agricultural literacy follows:
Agricultural literacy can be defined as possessing knowledge and understanding of our food and fiber system. An individual possessing such knowledge would be able to synthesize, analyze, and communicate basic information about agriculture. Basic agricultural information includes: the production of plant and animal products, the economic impact of agriculture, its societal significance, agriculture's important relationship with natural resources and the environment, the marketing of agricultural products, the processing of agricultural products, public agricultural policies, the global significance of agriculture, and the distribution of agricultural products.
Agricultural
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were incorporated into the second questionnaire, which asked panelists to identify a concept for each of the 11 broad agricultural areas that every citizen should know.
Agricultural Literacy Concents: The subject areas identified in the consensus definition led to the development of questionnaire X2 and, subsequently, to the generation of agricultural literacy concepts. The concepts were generated by panelists for each of the 11 agricultural literacy concept areas identified in the agricultural literacy definition. A total of 590 concepts were submitted by 58 panelists (Table 3 ). The list of concepts was refined by deleting duplicate concepts and combining related concepts, thereby reducing the number of concepts to 394 (Table 3) . Some concepts remained in more than one subject area because of their broad relevance.
Fifty-two subareas of the 11 agricultural literacy concept areas emerged from the raw list of panelists' concepts. The subareas surfaced when a number of the concepts' content focused on a topic related to a broader subject area. The 11 agricultural literacy subject areas and their respective subareas are reported in Table 4 . Agricultural literacy describes the understanding and knowledge necessary to synthesize, analyze, and communicate basic information about agriculture. Agricultural literacy knowledge encompasses 11 broad agricultural subject areas which include: 1) agriculture's important relationship with the environment, 2) processing of agricultural products, 3) public agricultural policies, 4) agriculture's important relationship with natural resources, 5) production of animal products, 6) societal significance of agriculture, 7) production of plant products, 8) economic impact of agriculture, 9) marketing of agricultural products, 10) distribution of agricultural products, and 11) global significance of agriculture. The NAS Committee recommended that the curriculum of education The distriiution of agricultural pmduck -The distribution system and its importance -Global distribution and hunger -Cost of distribution -Efficiency of distribution -Distribution sector employment -Global food economics -Global hunger and food distribution -Technology and university research -Global politics / sociology about agriculture and education in agriculture be broadened. The 11 agricultural subject areas identified from this study can provide the framework for expanding agricultural education's curriculum.
The 394 concepts remaining after refinement demonstrate the vast amount of knowledge from other disciplines that agriculture applies to produce food and fiber. The breadth and scope of agriculture's applications exclude few school subjects. The 52 sub-areas identified provide further structure for curriculum development. The sub-areas can be used to develop modules about specific agricultural topics that can be integrated into the K-12 curriculum.
ReunMlendations
The concept lists should be further refined by subject matter specialists and educators interested in incorporating aspects of agriculture into their curricula. The manner in which concepts can be integrated into the existing curriculum should be identified.
The 11 broad agricultural subject areas identified in this study increase the familiarity of educators with the use of agricultural applications based on various disciplines. Instructional materials developed should reflect the breadth and scope of the agricultural discipline. The subject areas and concepts identified provide contemporary information for education in agriculture. The 11 broad agricultural subject areas and their concepts should be used by secondary agricultural education programs attempting to reform their curricula.
